Binding of high-mobility-group proteins HMG 14 and HMG 17 to DNA and histone H1 as influenced by phosphorylation.
We have used affinity chromatography to study the effects of phosphorylation of calf thymus high-mobility-group proteins HMG 14 and HMG 17 on their binding properties towards calf thymus single- and double-stranded DNA and histone H1. Without in vitro phosphorylation, HMG 14 and HMG 17 eluted from double-stranded DNA-columns at 200 mM NaCl. HMG 14 was released from single-stranded DNA-column at 300 mM NaCl and from H1-column at 130 mM NaCl, whereas the corresponding values for HMG 17 were 230 mM and 20 mM, respectively. Phosphorylation of HMG 14 and HMG 17 by cAMP-dependent protein kinase (A-kinase) decreased markedly their affinity (270 mM and 200 mM NaCl, respectively) for single-stranded DNA, whereas HMG 14 phosphorylated by nuclear protein kinase II (NII-kinase) eluted only slightly (290 mM NaCl) ahead of the unphosphorylated protein. HMG 14 phosphorylated by both A-kinase and NII-kinase eluted from double-stranded DNA-columns almost identically (190 mM NaCl) with the unphosphorylated protein. Interestingly, phosphorylation of HMG 14 by NII-kinase increased considerably its affinity for histone H1 and the phosphorylated protein eluted at 200 mM NaCl. Phosphorylation of HMG 14 by A-kinase did not alter its interaction towards histone H1. These results indicate that modification of HMG 14 by phosphorylation at specific sites may have profound effects on its binding properties towards DNA and histone H1, and that HMG 17 has much weaker affinity for single-stranded DNA and histone H1 than HMG 14.